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quantities of fat to the diet. After extensive investigations Burr and
associates ('32) discovered that both linoleic and linolenic acids are
effective in preventing or curing the fat-deficiency disease. These
fatty acids seem to be of about equal value and can replace each other
in the tissues. Contrary to the earlier findings of Burr and coworkers,
Turpeinen ('38) found that arachidonic acid, CooR^O^, which con-
tains 4 double bonds, is superior to linoleic or linolenic acid as a
growth restorative. He explains the apparently conflicting results in
his studies and those of Spadola and Ellis ('36), who reported that the
rat is able to synthesize arachidonic acid, by suggesting that this
synthesis can be accomplished only from, or in the presence of, linoleic
or linolenic acid. The need of the animal may be primarily for
arachidonic acid, and linoleic or linolenic acid may be of value
because of the capacity of the body to convert them into arachidonic
acid. Oleic acid, stearic, palmitic, myristic, lauric, and lower fatty acids
are ineffective, and alpha eleostearic acid, an isomer of linolenic acid,
is of no value in preventing the disease. Also, as shown by Turpeinen
(I.e.), erucic, ricinoleic, A12:13-oleic, and chaulmoogric acids are in-
effective. Butter fat and tung oil contain little of the curative acids.
Olive oil, lard, corn oil, linseed oil, egg yolk fats or lecithin from egg
yolk, and poppy seed oil contain relatively large amounts of linoleic
or linolenic acid or both, and are curative.
From these studies it is apparent that the rat, and presumably
other mammals, require linoleic acid, linolenic acid, or arachidonic
acid as nutrients. It is, of course, well known that the animal body is
capable of synthesizing from carbohydrates, and from those arnino
acids which are glucose formers, all of the fatty acids which are
commonly found in the body fats of animals. The body does not,
however, possess the power to synthesize the unsaturated fatty acids
of the linoleic or linolenic acid type and arachidonic acid. These are
indispensable for some metabolic processes, or as structural units of
protoplasm.
Brown and Burr ('36) state that it is not necessary to use highly
purified food substances in order to produce the fat-deficiency syn-
drome. Crude casein, when substituted for purified casein, raises the
weight of rats slighdy at the time of cessation of growth. Decline
and death are postponed, but hematuria, scaliness, and tail necrosis
occur to almost the same extent. Substitution of fresh skim milk for
casein and potato starch for part of the sucrose lead to results similar
to those obtained with crude casein. Yeast oil and buttermilk lipids,
rich in unsaturated fatty acids, are non-curative.
Sinclair ('36) points out that although the growth of rats on a diet
devoid of triply unsaturated fats is distinctly subnormal, it is never-
theless very considerable. The source of the essential unsaturated acids